C 23 H 19 N 2 O 3 P M r = 402.37 Triclinic, P1 a = 7.4055 (2) A Ê b = 10.3008 (4) A Ê c = 13.6543 (5) A Ê = 79.896 (1) = 79.283 (2) = 85.338 (2) V = 1006.27 (6) A Ê 3 Z = 2 D x = 1.328 Mg m À3 Mo K radiation Cell parameters from 11324 re¯ections = 3.43±25.02 " = 0.164 mm À1 T = 291 (1) K Block, colourless 0.30 Â 0.20 Â 0.20 mm
Data collection
Nonius KappaCCD diffractometer 360 frames via 3-rotation (Á3 = 1 )
at different values and two times 20 s per frame Absorption correction: none 11 324 measured re¯ections 3308 independent re¯ections 2477 re¯ections with I > 2'(I) R int = 0.017 max = 25.02 h = À7 3 7 k = À12 3 12 l = À15 3 16
Re®nement
Re®nement on F 2 R[F 2 > 2'(F 2 )] = 0.035 wR(F 2 ) = 0.096 S = 0.998 3308 re¯ections 263 parameters H-atom parameters constrained w = 1/[' 2 (F o 2 ) + (0.0617P) 2 ] where P = (F o 2 + 2F c 2 )/3 (Á/') max < 0.001 Á& max = 0.180 e A Ê À3 Á& min = À0.247 e A Ê À3 Table 1 Hydrogen-bonding geometry (A Ê , ).
Crystal decay was monitored by repeating the initial frames at the end of data collection. Analysing the duplicate re¯ections there were no indications for any decay. H atoms were placed geometrically and re®ned with a riding model (including free rotation about CÐC) with U iso constrained to be 1.5U eq of the carrier atom.
Data collection: Nonius KappaCCD software; cell re®nement: DENZO and SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO and SCALEPACK (Otwinowski & Minor, 1997) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 1990 ); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 1997) and PARST95 (Nardelli, 1995) .
We thank the Fonds der Chemischen Industrie for ®nancial support. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.18 e Å −3 Δρ min = −0.25 e Å −3 supporting information sup-2 Acta Cryst. (2000) . C56, e72
Special details
Experimental. The data collection covered the whole sphere of the reciprocal space. The crystal to detector distance was 3.0 cm with a detector offset of 5°. Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. The structure was solved by direct methods (Sheldrick, 1990) and successive difference Fourier syntheses. Refinement applied full-matrix least-squares methods (Sheldrick, 1997) .
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0493 (7) 0.0479 (7) 0.0507 (8) −0.0017 (5) −0.0005 (6) 0.0028 (6) O2 0.0542 (7) 0.0507 (7) 0.0456 (7) 0.0054 (6) 0.0040 (6) −0.0081 (6) O3 0.0691 (9) 0.0540 (8) 0.0567 (9) 0.0113 (6) −0.0015 (7) 0.0065 (7) N1 0.0453 (8) 0.0489 (9) 0.0468 (9) 0.0059 (6) −0.0035 (7) −0.0015 (7) N2 0.0434 (8) 0.0577 (10) 0.0571 (10) −0.0004 (7) −0.0006 (7) −0.0014 (9) C1 0.0529 (10) 0.0384 (10) 0.0465 (11) 0.0001 (8) −0.0084 (8) −0.0073 (9) C2 0.0449 (11) 0.0782 (14) 0.0635 (13) 0.0097 (9) −0.0025 (9) −0.0017 (11) C3 0.0421 (9) 0.0485 (11) 0.0439 (11) −0.0030 (8) −0.0037 (7) −0.0045 (9) C4 0.0406 (9) 0.0402 (10) 0.0383 (10) −0.0027 (7) −0.0038 (7) −0.0085 (8) C5
0.0431 (9) 0.0391 (10) 0.0382 (10) −0.0059 (7) −0.0025 (7) −0.0054 (8) C11
0.0397 (9) 0.0391 (9) 0.0385 (10) −0.0011 (7) −0.0083 (7) −0.0006 (8) C12
0.0479 (10) 0.0556 (12) 0.0582 (13) −0.0063 (9) −0.0051 (9) −0.0037 (10) (7) C14-C15-H15 119.7 O2-P1-C21 110.38 (7) C16-C15-H15 119.7 C11-P1-C21 108.13 (7) C15-C16-C11 120.13 (18) O2-P1-C4 112.25 (7) C15-C16-H16 119.9 C11-P1-C4 106.19 (8) C11-C16-H16 119.9 C21-P1-C4 107.39 (7) C22-C21-C26 119.13 (16) C5-O1-N2 108.92 (12) C22-C21-P1 123.30 (13) C1-N1-C31 126.99 (15) C26-C21-P1 117.23 (13) C1-N1-H6 116.5 C21-C22-C23 120.09 (17) C31-N1-H6 116.5 C21-C22-H22 120.0 C3-N2-O1 106.27 (13) C23-C22-H22 120.0 O3-C1-N1 125.43 (16) C24-C23-C22 120.02 (19) O3-C1-C5 118.75 (16) C24-C23-H23 120.0 N1-C1-C5 115.82 (15) C22-C23-H23 120.0 C3-C2-H4A 109.5 C25-C24-C23 120.63 (19) C3-C2-H4B 109.5 C25-C24-H24 119.7 H4A-C2-H4B 109.5 C23-C24-H24 119.7
